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Date:
To:
From:
Project:
Subject:

10 February 2002
Bechtel Hanford Inc. (technical representative)
TechLaw, Inc.
200-TW-1 &2 - Soil Sampling
Radiochemistry - Data Package No. H1486-ES (SDG No. H1486)

This memo presents the results of data validation on Data Package No. H1486-ES
prepared by Eberline Services (ES). A list of samples validated along with the
analyses reported and the method of analysis is provided in the following table.

SamnwIDSle V at eda VlidIt 7on A nalysis

812ML4 8/26/01 Soil C See note 1

B1 2ML5 8/27/01 Soil C See note 1

B12ML6 8/27/01 Soil C See note 1

1-Tritium; carbon-14; nickel-63; total strontium; americium-241; technetium-99; isotopic uranium,
plutonium and thorium; neptunium-237; gamma spectroscopy; total uranium.

Data validation was conducted in accordance with the BHI validation statement of
work and the 200-TW-1 Scavenged Waste Group Operable Unit and 200-TW-2
Tank Waste Group Operable Unit RJ/FS Work Plan, DOE/RL-2000-38, Rev. 0,
February 2001. Appendices 1 through 6 provide the following information as
indicated below:

1.
2.
3.
4.
5.
6.

Glossary of Data Reporting Qualifiers
Summary of Data Qualification
Qualified Data Summary and Annotated Laboratory Reports
Laboratory Narrative and Chain-of-Custody Documentation
Data Validation Supporting Documentation
Additional Data Requested by Client

DATA QUALITY PARAMETERS

Ifl9rPr~'

f' JUN 1o 2002'

EDMCe Holding Times

Holding times are calculated from Chain-of-Custody forms to determine the
validity of the results. The maximum holding time for radiochemical analysis is
6 months.

Appendix
Appendix
Appendix
Appendix
Appendix
Appendix
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All holding times were acceptable.

* Method Blanks

Laboratory Blanks

Blank samples are analyzed to determine if positive results are due to laboratory
reagent, sample container, or detector contamination. If blank analysis results
indicate the presence of an analyte above the minimum detectable activity
(MDA), the following qualifiers are applied: All positive sample results less than
five times the highest blank concentration are qualified as estimates and flagged
"J"; sample results below the MDA are qualified as undetected and flagged "U";
sample results above the MDA and greater than five times the highest blank
concentration are not qualified.

All blank results were acceptable although the target required quantitation limits
(TRQLs) were exceeded for 17 of the 29 analytes.

Field Blank

No field blanks were submitted for analysis.

* Accuracy

Accuracy is evaluated from laboratory control sample (LCS) or samples and
spiked samples from the analytical batch. Measured activities are compared to
the known added amounts. The acceptable LCS and matrix spike (MS) recovery
range is 70-130%. In addition, samples may be spiked with a radiochemical
tracer to assist in isolating the radioisotope of interest with the yield of the
tracer being used in calculating sample activity. The acceptable range for tracer
recovery is 20% to 105%. Spike sample results outside the above ranges result
in associated sample results being qualified as estimates, or not qualified,
depending on the activity of the individual sample. Results are rejected for
LCS/BSS recoveries of less than 30%, tracer recoveries of less than 20%, and
tracer recoveries of greater than 115% for detected results.

Due to the lack of a matrix spike analysis, all carbon-14 and total uranium
results were qualified as estimates and flagged "J".

All other accuracy results were acceptable.
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* Laboratory Duplicates

Analytical precision is expressed by the relative percent differences (RPD)
between the recoveries of duplicate matrix spike analyses performed on a
sample in the analytical batch. Precision may alternatively be assessed using
unspiked duplicate analyses performed on a sample in the analytical batch. If
both sample and replicate activities (concentrations) are greater than five times
the TRQL and the RPD is less than 35%, no qualification is required. If either
activity (concentration) is less than five times the TRQL, the RPD control limit is
less than or equal to two times the TRQL. If the RPD is outside the applicable
control limit, associated results are qualified as estimated detects or estimated
non-detects.

Due to an RPD of 50%, all thorium-228 results were qualified as estimates and
flagged "J".

Due to an RPD of 38%, all thorium-230 results were qualified as estimates and
flagged "J".

All other duplicate results were acceptable.

Field Duplicate

No field duplicates were submitted for analysis.

* Detection Levels

Reported analytical detection levels are compared against 200-TW-1 Scavenged
Waste Group Operable Unit and 200-TW-2 Tank Waste Group Operable Unit
RI/FS Work Plan, DOE/RL-2000-38, Rev. 0, February 2001 TROLs to ensure
that laboratory detection levels meet the required criteria. Twenty-nine of
eighty-seven analytes were reported above their TRQL. Under the BHI
statement of work, no qualification is required. All other reported laboratory
MDAs were at or below the analyte-specific TRQL.

* Completeness

Data package No. H1486-ES was submitted for validation and verified for
completeness. Completeness is based on the percentage of data determined to
be valid (i.e., not rejected). The completion percentage was 100%.
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MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

Due to the lack of a matrix spike analysis, all carbon-14 and total uranium results
were qualified as estimates and flagged "J". Due to an RPD of 50%, all thorium-
228 results were qualified as estimates and flagged "J". Due to an RPD of 38%,
all thorium-230 results were qualified as estimates and flagged "J". Data flagged
'J' is an estimate, but under the BHI validation SOW, the data may be usable for
decision-making purposes. All other validated results are considered accurate
within the standard error associated with the methods.

Twenty-nine of eighty-seven analytes were reported above their TRQL. Under the
BHI statement of work, no qualification is required.

REFERENCES

BHI, MRB-SBB-A23665, Validation Statement of Work, Bechtel Hanford
Incorporated, September 5, 1997.

DOE/RL-2000-38, Rev. 0, 200-TW- 1 Scavenged Waste Group Operable Unit and
200-TW-2 Tank Waste Group Operable Unit RI/FS Work Plan, February 2001.
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Appendix 1

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validators in compliance with the BHI
statement of work are as follows:

U - Indicates the compound or analyte was analyzed for and not detected
above the minimum detectable activity (MDA) in the sample. The value
reported is the sample result corrected for sample dilution and moisture
content by the laboratory. The data is usable for decision making
purposes.

UJ - Indicates the compound or analyte was analyzed for and not detected at
concentrations above the minimum detectable activity (MDA) in the
sample. Due to a minor QC deficiency identified during the data
validation, the associated quantitation limit is an estimate, but is usable
for decision making purposes.

Indicates the compound or analyte was analyzed for and detected.
to a minor QC deficiency identified during the data validation, the
associated concentration is an estimate, but the data are usable for
decision-making purposes.

Due

- Indicates the compound or analyte was analyzed for, detected, and due
to an identified major QC deficiency, the data are unusable.

- Indicates the compound or analyte was analyzed for and not detected in
the sample. Additionally, the data is unusable due to an identified major
QC deficiency.

J

R

UR



Appendix 2

Summary of Data Qualification
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DATA QUALIFICATION SUMMARY

010 C'"s

SDG: H1486 REVIEWER: DATE: 2/10/02 PAGE_1_OF_1_
TLI

COMMENTS:

COMPOUND QUALIFIER SAMPLES AFFECTED REASON

Thorium-228 J All RPD
Thorium-230

Total uranium J All No matrix spike
Carbon-14



Appendix 3

Qualified Data Summary and Annotated Laboratory Reports



RADIOCHEMISTRY ANALYSIS, SOIL MATRIX, (PCi/G)

Projeot: BECHT-HANIFORD
Laboratory: Ebere servioes
Ces- laDe, HI4SS
SaMla Number Bi 2ML4 B1 2ML5 812ML6
Rermelk,

nple Does 08/26101 08/27/01 08/27/01
CAWDL sesalt Q hA" G Result Q Resut Q Remut C Re"it a Ree"e I Resul 0

Tkkn 400 0.872 U 0.120 U 0.328
C.arbow14 t0 3.15 W 1.86 UJ 1.87 UJ

Nikl-63 30 586 U' 6.40 U' -0.545 U

Total Stontian 1 6710000 128000 98.3
Amedoin,.241 1 770 21.8 0.133 U
Teohneduta-90 15 1.56 0.098 U -0.034 U
Thod.1n-228 8.78 UJ 0.767 UJ 0.564 J

Thodsn-230 108 1 -3.99 UJ 0.397 UJ
Tho.A 232 1 0 U. 0.380 U* 0.860
Total Uraunum ugg3 1 139 J 348 J 24.2 J

Urmanun-233 1 46.9 U' 117 8.11
Uranium*235 1 0 U' 3.77 U' 0.586
Uratnam-238 1 25.8 U* 108 7.50

Nephnan237 1 3.71 U1 0 U. -0.065 U
Pkutodenu238 1 140 4.12 U. 0 U
Pkto.*.n-231Z40 1 25800 1360 1.560 r
Poteiesha40 572 16.4 U U
Cobdt so 0.05 U.U* ULU U U*

Cadsm 137 0.1 87300 8180 5910
Radium-226 0.1 U U' U U. U U*
Raenum-228 0.2 U U' U W U 0'
Euf 152 0.1 UU U. UU U
Europlun 154 0,1 U U*U IU _ U*
E 1roptfISS 0.1 UUI UU- U U*
T oIda-22 1 U n i U U U U U U
Thodken-2324g - U U U U U U
Uraniu-238 U U 140 U U
Urantum-235(1 l U U U U U U
Ameda.h-241 (ommul I U U U U U U
- - TPML exaemdied

Laboratory applied norrdetect qualifiers 'U" have been inluded in this table to minimize miss-Interpretation of restate. Al other qualifiers shown were applied during validation.

Page_1 of_1



EBERLINE SERVICES/RICEMOND
SAMPLl DELInVRY GROUP 31486

R109001-01
DATA SHEET

B1231.4

SDG 7073 Client/Case no Hanford SDG H1486
Contact Melissa C. Mannion Contract No. 630

Lab sample id R h09001-01 Client sample id B12ML4
Dept sample id 7073-001 Location/Matrix B-7/200 B SOLD

Received 08/31/01 Collected/Weight 08126101 23:45 275.3 g
% solids 90.8 Custody/SA? No B01-058-249 BOI-O5e

RESULT 2a 3RR IDA RDL QUALz-
AIALYTE CAS NO pCi/g (COUTI) pCi/g pCi/g 7r13- TEST

Tritium 10028-17-8 0.872 1.1 1.8 400 U K
Carbon 14 14762-75-5 3.15 2.5 4.0 50 U ; C
Nickel 63 13981-37-8 585 640 1100 30 U NIL
Total Strontium SR-RAD 5710000 10000 230 1.0 sRe
Americium 241 14596-10-2 770 260 140 1.0 AM
Technetium 99 14133-76-7 1.56 0.46 1.3 15 A' TC
Thorium 228 14274-82-9 6.78 27 52 U r TH
Thorium 230 14269-63-7 108 81 83 1.0 TH
Thorium 232 TH-232 0 14 52 1.0 U TH
Total Uranium (ug/g) 7440-61-1 139 15 0.28 0.10 U T
Uranium 233 U-233/234 46.9 40 JL 1.0 U U7
Uranium 235 15117-96-1 0 16 62 1.0 U U
Uranium 238 U-238 26.8 27 J. 1.0 U U
Neptunium 237 13994-20-2 3.71 15 28 1.0 U NP
Plutonium 238 13981-16-3 140 71 90 1.0 PU
Plutonium 239/240 PU-239/240 25800 2100 J9 1.0 PU
Potassium 40 13966-00-2 572 190 130 GAM
Cobalt 60 10198-40-0 U f 0.050 U GAM
Cesium 137 10045-97-3 67300 380 130 0.10 GAN
Radium 226 13982-63-3 U 170 0.10 U GAN
Radium 228 15262-20-1 U 200 0.20 U GAN
Europium 152 14683-23-9 U 390 0.10 U Gam
Europium 154 15585-10-1 U 98 0.10 U Gam
Europium 155 14391-16-3 0 490 0.10 U Gam

Thorium 228 14274-82-9 U 230 U GAN
Thorium 232 TH-232 U 200 U GAN
Uranium 235 15117-96-1 U 670 U GAN
Uranium 238 U-238 U 5700 U GAN

200-T-1 & 2 - Soil Sampling
)K204-

DATA 833TS
Page 1

SUIMflT DATA SUCTION
Page 21

I
a

Lab id TMANC
Protocol Hanford
Version Ver .0

Form DVD-
Version 3.06

Report date 11/14/D1

& 02.



EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROU H1486

R109001-01 812ML4
DATA BHEET, coat

SDG 7073 Client/Case no Hanford SDG H1486
Contact Melissa C. Mannion Contract io. 630

Lab sample id R109001-0l Client sample id B12ML&
Dept sample id 72.7-2,QL Location/Matrix B-7/200 E .9.JP.LID

Received QL231/01 Collected/Weight 08/26/g1 23:4S 275.s..
t solids 90.8 Custody/SAP No B01-058-249 B0-35e

REUULT 2r R MDA RDL Qg I-
AnILYTE CaS NO pCi/g (CO=ET) pCi/g pCi/g rIsRs TisT

Americium 241 14596-10-2 U 790 U GAN

200-TW-1 & 2 - Soil Sampling

Lab id MNC ._
Protocol HMmnz.d.

DATA SHEETS Version YSMrjj.
Page 2 Form mmD-D.

SBOMRY DATA sCTIO Version 3.26 --
Page 22 Report date 11/14/1L

(PUS 2~"'
I I



EBERLINE SERVICES/RICEMOND
SAMPLE DELIVERY GROUP 11456

R109001-02
DATA SHEET

B12ML5

SDG 7073 Client/Case no Hanford SDO H1486
Contact Melissa C. Mannion Contract No. 630

Lab sample id R109001-02 Client sample id B12ML5
Dept sample id 7073-002 Location/Matrix B-7/200 SOLID

Received 0813Q1/0L Collected/Weight 08/27/01 01:15 '2T..6 q
V solids 94.8 Custody/SAF No 801-OS-250 S11z-58

ANSULT 2a RR Na RDL QUALI-
ANALYTN CAS NO pCi/g (COUNT) PCi/g PCi/g FINNS TEST

Tritium 10028-17-8 0.120 0.24 0.40 400 U H
Carbon 14 14762-75-5 1.86 2.8 4.6 50 v T C
Nickel 63 13981-37-8 6.40 63 110 30 U NIL
Total Strontium SR-RAD 128000 S60 19 1.0 SR
Americium 241 14596-10-2 21.8 15 14 1.0 AN
Technetium 99 14133-76-7 0.098 0.35 1.0 15 U TC
Thorium 228 14274-82-9 0.767 3.5 6.2 UT TH
Thorium 230 14269-63-7 -3.99 3.8 &.2 1.0 U TH
Thorium 232 TH-232 0.380 1.1 7.1 1.0 U TH
Total Uranium (ug/g) 7440-61-1 346 41 2.8 0.10 T oT
Uranium 233 U-233/234 117 . 19 6,0 1.0 U
Uranium 235 15117-96-1 3.77 3.0 5.8 1.0 U U
Uranium 238 U-238 108 18 4., 1.0 U
Neptunium 237 13994-20-2 0 4.2 16 1.0 U NP
Plutonium 238 13981-16-3 4.12 5.5 11 1.0 U PU
Plutonium 239/240 PU-239/240 1360 140 10 1.0 PU
Potassium 40 13966-00-2 16.4 7.1 5.0 GAN
Cobalt 60 10198-40-0 U 0.92 0.050 U GAM
Cesium 137 10045-97-3 6190 19 4.9 0.10 CAM
Radium 226 13982-63-3 U 6.3 0.10 U GAN
Radium 228 15262-20-1 U .8 0.20 U GAN
Europium 152 14683-23-9 U is 0.10 U GAM
Europium 154 15585-10-1 U 3.1 0.10 U GAN
Buropium 155 14391-16-3 U 14 0.10 U GAM
Thorium 228 14274-82-9 U 7.3 U - GA4
Thorium 232 TH-232 U 5.8 U GAM
Uranium 235 15117-96-1 U 21 U GAm

Uranium 238 U-238 140 130 160 U GAM

200-TW-l & 2 - Soil Sampling

DATA SUIMTS
Page 3

sUisRY DATA SCTXON
Page 23

0000:

Lab id TMANC
Protocol Mnford
Version IsL.L..

Porm DVD-DS
Version L.

Report date 11/14/01



EBERLINE SERVIICS/RICHMOND
SAMPLE DELVERy GROUP E1486

R109001-02
DATA SHEET,

B12ML5
Cont

SDG 7073 Client/Case no Hanford SDG H1486
Contact Melissa C. Mannion Contract No. 630

Lab sample id R109001-02 Client sample id B12ML5
Dept sample id 7073-002 Location/Matrix B-7/200 E SOLID

Received 08/31/01 Collected/Weight 08/27/01 01:15 273.6 q
t solids 94.8 Custody/SAF No B01-058-250 BI-058

RISULT 2u ERR I= RDL QUALl-
ANALYT! CA nO pCi/g (COUNT) pCi/g pCi/g riERs TuT

Americium 241 14596-10-2 U 19 U GAM

200-Tn-1 & 2 - Soil Sampling

Z/10/ IO

DATA SHEEMS
Page 4

suMaY DATA SECTION
Page 24

Lab id TANC
Protocol anford
Version Ver 1.0

Form DVD-DS
Version 3.0

Report date 11/14/01



EBERLINE SERVICRS/RICHMOND
SAMPLE DELIVERT GROUP H1486

R109001-03

DATA SHEET
812ML6

SDG 7073 Client/Case no Hanford SDG 21486
Contact Melissa C. Mannion Contract No. 630

Lab sample id R109001-03 Client sample id B12ML6
Dept sample id 7073-003 Location/Matrix B-7/200 E SOLID

Received 08/31/01 Collected/Weight 08/27/01 04:30 280.3 a
t solids .I.5 Custody/SAF No BO1-058-251 B1I-058

RESULT 2a XU MD RDL QuAL?-
ANALYTE CAB NO pCi/g (C00T) pCi/g pCi/g FInRS TEST

Tritium 10028-17-8 0.328 0.13 0.20 400 X H
Carbon 14 14762-75-5 1.67 2.4 3.9 50 U C
Nickel 63 13981-37-8 -0.545 3.1 5.2 30 U NIL
Total Strontium SR-RAD 98.3 3.6 1.1 1.0 SR
Americium 241 14596-10-2 0.133 0.27 0.51 1.0 U AM
Technetium 99 14133-76-7 -0.034 0.27 0.61 15 U TC
Thorium 228 14274-82-9 0.564 0.27 0.25 TH
Thorium 230 14269-63-7 0.397 0.33 0.44 1.0 U TH
Thorium 232 TH-232 0.860 0.33 0.25 1.0 J TH
Total Uranium (ug/g) 7440-61-1 24.2 2.9 0.28 0.10 t U_T
Uranium 233 U-233/234 8.11 1.2 0.33 1.0 U
Uranium 235 15117-96-1 0.586 0.30 0.28 1.0 p U
Uranium 239 U-238 7.50 1.1 0.29 1.0 U
Neptunium 237 13994-20-2 -0.065 0.13 0.50 1.0 U NP
Plutonium 238 13981-16-3 0 0.12 0.46 1.0 U PU

Plutonium 239/240 PU-239/240 1.56 0.61 0.46 1.0 PU
Potassium 40 13966-00-2 U 20 U GAM
Cobalt 60 10198-40-0 U 0.99 0.050 U GAN
Cesium 137 10045-97-3 5910 32 6. 0.10 GAM
Radium 226 13982-63-3 U 8.9 0.10 U GAM
Radium 228 15262-20-1 U 5., 0.20 U GAN
Europium 152 14683-23-9 U 22 0.10 U GAM
Europium 154 15585-10-1 U 3.4 0.10 U GAM
Europium 155 14391-16-3 U 8.9 0.10 U GAM
Thorium 228 14274-82-9 U 9.9 U GAM
Thorium 232 TH-232 U 5.1 U GAM
Uranium 235 15117-96-1 U 16 U GAM
Uranium 238 U-238 U 170 U GAM

200-TW-1 & 2 - Soil Sampling

DATA SumTs
Page 5

SUOARY DATA SECTION
Page 25

cOO CS

l1/clo.
Lab id TMNC

Protocol Hunlszrd
Version YVr .L..

Form DVD-DS
Version L.06

Report date iLiiL/L//
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2BERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP E1486

R109001-03
DATA SHEET,

B12ML6
c on t

SDG 7073 Client/Case no Hanford SDG H1486
Contact Melissa C. Mannion Contract No. 630

Lab sample id R109001-03 Client sample id B12ML6

Dept sample id 7073-003 Location/Matrix B-7/200 3 SOLID
Received 08/31/01 Collected/Weight 08/27/01 04:30 280.3 a
t solids L8.5 Custody/SAF No BX-058-251 BOI-058

RESULT 2a ERR MDA RDL QnkLI-
ANALYTE CAB NO pCi/g (CONT) pci/g pC±/g rznR TEST

Americium 241 14596-10-2 U 4.6 U GAN

200-TW-1 & 2 - Soil Sampling

Ilo1c

DATA SHrETS
Page 6

Sub"tY DATA SECTION
Page 26

(~CIn 'bA fQ

Lab id TMANC
Protocol Hanford
Version VSs.0LA

Form DVD-DS
Version 3.0j

Report date 11/14/01



Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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Eberline Services Bechtel Hanford Inc.
W.O. No. R1-09-001-7073 SDG H1486

Case Narrative Page I of 2

1.0 GENERAL

Bechtel Hanford Inc. (BHI) Sample Delivery Group H1486 was composed of three solid
(soil) samples designated under SAF No. B01 -058 with a Project Designation oft 200-
TW-1 & -2 - Soil Sampling.

The samples were received as stated on the Chain-of-Custody documents. Any
discrepancies are noted on the Eberline Services Sample Receipt Checklist. The
results were transmitted to BHi via e-Fax on November 8 and 14, 2001.

2.0 ANALYSIS NOTES

2.1 Isotopic Plutonium Analyses

No problems were encountered during the course of the analyses.

2.2 Total Strontium Analyse

No problems were encountered during the course of the analyses.

2.3 Nickel-63 Analyses

No problems were encountered during the course of the analyses.

2.4 Americium-241 Analyses

Due to Pu-239 on the Am-241 planchets-for samples B12ML4 and B12ML5, the
samples had to be reworked in chemistry to remove the Pu. The results from the
reworked samples are reported herein. No other problems were encountered
during the course of the analyses.

2.5 Gamma Spectroscopy Analyses

No problems were encountered during the course of the analyses.

2.6 Isotopic Thorium Analyses

No problems were encountered during the course of the analyses.

2.7 Technetium-99 Analyses

No problems were encountered during the course of the analyses.

2.8 NeptunIum-237 Analyses

Due to a low yield Np-237 sample 812ML4 was reanalyzed with new QC
samples. Sample B12ML4 was batched with Np-237 reanalysis samples from
SDG H1486 (7070). No other problems were encountered during the course of
the analyses.



Eberline Services
W.O. No. RI-09-001-7073

Bechtel Hanford Inc.
SDG M1486

Case Narrative Page 2 of 2

2.9 Carbon-14 Analyses

No problems were encountered during the course of the analyses.

2.10 Isotopic Uranium Analyses

No problems were encountered during the course of the analyses.

2.11 Total Uranium Analyses

There was contamination in the method blank (0.32 pg/g). The activity was
above the RDL (0.1 pg/g) for total uranium, but less than 5-times the MDA (0.28
pg/g). No other problems were encountered during the course of the analyses.

2.12 Tritium Analyses

The H3 matrix spike had a percent recovery (79%) below the 3o limits (87 to
113%) and was slightly below the laboratory protocol limits (80 to 120%), but
within BHI's limits (60 to 140%). No other problems were encountered during the
course of the analyses.

Case Narrative Certification Statement

"I certify that this data package Is in compliance with the SOW, both technically
and for completeness, for other than the conditions detailed above. Release of
the data obtained In this hard copy data package has been authorized by the
Laboratory Manager or a designee, as verified by the following signature."

Melissa C. Mannion
Program Manager

Date
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BHI-01433
Rev. 0

APPENDIX A

RADIOCHEMICAL DATA VALIDATION CHECKLIST

RADIOCHEMICAL DATA VALIDATION CHECKLIST

ALDATION A B D E

PROJECT: -2OC+ta j2 DATAACKAE: 4
VALIDATOR: LAB: DATE: 2- ut

CASE: SDG: 1 4

ANALYSES PERFORMED
in.

SAMPLES/MATRIX

1. Com pleteness.................................................................................................................. N A

Technical verification forms present?..............................Yes No N/A

Comments:

2. Initial Calibration (Levels D, E)....................................................................................... /A

Instrum ents/detectors calibrated?.................................................................................Yes No N/A

Initial calibration acceptable?......................................................................................Yes No N/A

Standards NIST traceable?...........................................................................................Yes No N/A

Data Validation Procedunfor Radlochemical Analpst 2 *0 i
October 7OM



Appendix A - Radiochemical Data Validation Checkist
BHI-01433
Rev. 0

Standards Expired? ...................................................................................................... Yes No N/A
Calculation check acceptable?...................................Yes No N/A

Comments:

3. Continuing Calibration (Levels D, E)...................................................................... /A

Calibration checked within required frequency?.......................Yes No N/A

Calibration check acceptable?......................................................................................Yes No N/A

Calibration check standards traceable?.......................................................................Yes No N/A

Calibration check standards expired? .......................................................................... Yes No N/A

Calculation check acceptable?.....................................................................................Yes No N/A

Comments:

4. Background Counts (Levels D, E).................................................................................... NA

Background Counts checked within required frequency?..........................................Yes No N/A

Background Counts acceptable?..................................................................................Yes No N/A

Calculation check acceptable?.....................................................................................Yes No N/A

Comments:

Data Validation Procedurefor Radiochemical Analystb



BHI-01433
Appendix A - Radiochemical Data Validation Checklist Rev. 0

5. Blanks (Levels B, C, D, E)............................................................................................. O N/A

Method blank analyzed within required frequency?................................................. No N/A

Method blank results acceptable?............................................................................... No N/A

Analytes detected in method blank?........................................................................ ( No N/A

Field blank(s) analyzed?..............................................................................................Yes (g N/A

Field blank results acceptable?....................................................................................Yes No

Analytes detected in field blank(s)?.............................................................................Yes No

Transcription/Calculation Errors? (Levels D, E).........................................................Yes N

Comments: 7 4 Zj1

6. Laboratory Control Samples or Blank Spike Samples (Levels C, D, E)..........................O N/A

LCS /BSS analyzed within required frequency? .......................................... .Y No N/A

LCS/BSS recoveries acceptable?.................................................................. No N/A

LCS/BSS traceable? (Levels DE)...................................................................... .Ys N N/

LCS/BSS expired? (Levels D,E)...........................................................................Yes No /

LCS/BSS levels correct? (Levels DE)........................................................................Yes No

Transcription/Calculation Errors? (Levels D, E).........................................................Yes No

Comments:

7. Chemical Carrier Recovery (Levels C, D, E)............................................................... [ N/A

Chemical carrier added?.......................................................................................... No N/A

Chemical recovery acceptable?................................................................................. No N/A
Chemical carrier traceable? (Levels D, E )..................................................................Yes No& -

Data Validation Procedurefor RadiochemicalAnalysis
October 2000 C r C,



BHI-01433
Appendix A - Radlochemical Data Validation Checklist Rev. 0

Chemical carrier expired? (Levels D, E).................................................................Yes No 4
Transcription/Calculation errors? (Levels D, E)..........................................................Yes No /

Comments:

8. Tracer Recovery (Levels C, D, E ).................................................................................. /A

Tracer added?.............................................................................................................Yes No N/A

Tracer recovery acceptable? ........................................................................................ Yes No NJA

Tracer traceable? (Levels D, E )..................................................................................Yes No N/A

Tracer expired? (Levels D, E)......................................................................................Yes No N/A

Transcription/Calculation errors? (Levels D, E)......................................................Yes No N/A

Comments:

9. Matrix Spikes (Levels C, D, E).........................................................................................O N/A

Matrix spike analyzed?................................................................................................Yes4)N/A

Spike recoveries acceptable?..................................................................................... i No A

Spike source traceable? (Levels D, E).........................................................................Yes No /

Spike source expired? Levels D, E).............................................................................Yes No

Transcription/Calculation Errors? (Levels D, E).........................................................Yes No

Comments: A- / UC (+ e.r C 144

Data Validation Procedurefir Radfochemical Anaysis
(IW 7An ct:f 'I



BHI-01433
Appendix A - Radiochemical Data Validation Checklist Rev. 0

10. Duplicates (Levels C, D, E)........................................................................................ 3 N/A

Duplicates Analyzed at required frequency? .................... .................... ................. No N/A

RPD Values Acceptable?............................................................................................Yet3 N/A

Transcription/Calculation Errors? (Levels D, E).........................................................Yes No
Comments: Q'. . ~13 a A p hc+

11. Field QC Samples (Levels C, D E)................................................................................ I/A

Field duplicate sample(s) analyzed?...............................Yes No N/A

Field duplicate RPD values acceptable?......................................................................Yes No N/A

Field split sample(s) analyzed?...................................................................................Yes No N/A

Field split RPD values acceptable? ............................................................................. Yes No N/A

Performance audit sample(s) analyzed?.......................................................................Yes No N/A

Performance audit sample results acceptable?.............................................................Yes No N/A

Comments:

12. Holding Times (All levels)

Are sample holding times acceptable?..................................................................... No N/A

Comments:

Data Validation Procedurefor Radiochemical Analywis
fl,.tnh... 
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BHI-01433
Appendix A - Radiochemical Data Validation Checklist Rev. 0

13. Results and Detection Limits (All Levels )..................................................................... 0 N/A

Results reported for all required sample analyses?..................................................... No N/A
Results supported in raw data?(Levels D, E)...............................................................Yes 0
Results Acceptable? (Levels D, E)........................................................................... 4o N/A
Transcription/Calculation errors? (Levels D, E)....................... ..Yes N
MDA's meet required detection limits?.......................................................................Yes N/A
Transcription/calculation errors? (Levels D, E)...........................................................Yes Nog

Comments: * t cad

Data Validation Procedurefor Radochemical Ananydis
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Additional Documentation Requested by Client



EBERLINE SERVICES/RICEMOND
SAMPLE DELIVERY GROUP 11486

R108152-04

METHOD BLANK
Method Blank

SDG 7073 Client/Case no Hanford SDG H1486
Contact Melissa C. Mannion Contract No. 630

Lab sample id R108152-04 Client sample id Method Blank
Dept sample id 7070-004 Material/Matrix SOLID

SAP No B01-058

RESULT 2v ERR MDA RDL QUALI-
AnALYTZ CAS NO pCi/g (COUNT) pCi/g pCi/g rIURS TEST

Tritium 10028-17-8 N.A. 400 H
Carbon 14 14762-75-5 N.A. 50 C
Nickel 63 13981-37-8 N.A. 30 NIL
Total Strontium SR-RAD N.A. 1.0 SR
Technetium 99 14133-76-7 N.A. 15 TC
Thorium 228 14274-82-9 N.A. TH
Thorium 230 14269-63-7 N.A. 1.0 TH
Thorium 232 TH-232 N.A. 1.0 TH
Total Uranium (ug/g) 7440-61-1 N.A. 0.10 UT
Uranium 233 U-233/234 N.A. 1.0 U
Uranium 235 15117-96-1 N.A. 1.0 U
Uranium 238 U-238 N.A. 1.0 0
Neptunium 237 13994-20-2 48.0 48 72 1.0 U NP
Potassium 40 13966-00-2 N.A. GAM
Cobalt 60 10198-40-0 N.A. 0.050 GAM
Cesium 137 10045-97-3 N.A. 0.10 QAM
Radium 226 13982-63-3 N.A. 0.10 GAM
Radium 228 15262-20-1 N.A. 0.20 GAN
Europium 152 14683-23-9 N.A. 0.10 GAM
Europium 154 15585-10-1 N.A. 0.10 GAM
Europium 155 14391-16-3 N.A. 0.10 GAN
Thorium 228 14274-82-9 N.A. GAM
Thorium 232 TH-232 N.A. GAN
Uranium 235 15117-96-1 N.A. GAM
Uranium 238 U-238 N.A. GAM
Americium 241 14596-10-2 N.A. GAM

200-TW-1 & 2 - Soil Sampling

METHOD BLANKS
Page 1

SUMMARY DATA SECTION
Page 10

(Y)02t

Lab id TIM&C
Protocol Hanford
Version VYr 1.0

Form DSD-DB=
Version 3.06

Report date 11/14/01



EBERLINE SERVICES/RICHMOND
SAMPLz DZLIVNRY GROUP E1486

R108152-11 Method Blank
METHOD BLANK

SDG 7073 Client/Case no Hanford SDG H1486
Contact Melissa C. Mannion Contract No. 630

Lab sample id R10615;-11 Client sample id Method Blank
Dept sample id 7070-011 Material/Matrix SOLID

SAP No B01-058

RiSULT 2v .RR MDA RDL QUALI-

A)ILZTS CAS NO pCi/g (COUNT) pCi/g pCi/g FERS TEST

Neptunium 237 13994-20-2 145 290 440 1.0 U NP

200-TW-1 & 2 - Soil Sampling

rQC-BLAK 40179

METHOD BLANES
Page 3

SUMALRY DATA SECTION
Page 12

if

Lab id TMANC
Protocol Hanford
Version yauL.L

Form DVD-DS
Version ..06

Report date 11/14/01



ZEBERLINK SBRVICN/RICrMxoD
SANPLZ DZLIVERY GROUP H1486

R109001-05

METHOD BLANK
Method Blank

SDG 7073 Client/Case no Hanford SDG H1486
Contact Melissa C. Mannion . Contract No. 630

Lab sample id R109001-05 Client sample id Method Blank
Dept sample id 7073-005 Material/Matrix so__D

SAP No B01-058

RiSULT 2v aRR MDm RDL QUILI-
AMaLTZT CAB NO pci/g (COUNT) pci/g pCi/g FinRn TZXT

Tritium 10028-17-8 0 3.4 6.0 400 UX H
Carbon 14 14762-75-5 0.782 2.8 4.7 50 U C
Nickel 63 13981-37-8 64.3 630 1100 30 U NI L
Total Strontium SR-RAD 177 140 2.10 1.0 U SR
Americium 241 14596-10-2 -5.39 8.1 lo 1.0 U AM
Technetium 99 14133-76-7 0.015 0.70 2.4 15 U TC
Thorium 228 14274-82-9 24.3 49 78 U TH
Thorium 230 14269-63-7 -5j6.6 49 99 1.0 U TH
Thorium 232 TH-232 0 16 62 1.0 U TH
Total Uranium (ug/g) 7440-61-1 ....320 0.13 0.28 0.10 UT
Uranium 233 U-233/234 0 is 69 1.0 U U
Uranium 235 15117-96-1 0 22 4 1.0 U U
Uranium 238 U-238 0 18 69 1.0 U U
Neptunium 237 13994-20-2 0 80 190 1.0 U NP
Plutonium 238 13981-16-3 -1.16 7.0 .6 1.0 U PU
Plutonium 239/240 PU-239/240 3.48 7.0 14 1.0 U PU
Potassium 40 13966-00-2 U 17 U GAN
Cobalt 60 10198-40-0 U 1.L 0.050 U GAM
Cesium 137 10045-97-3 U 1.2 0.10 U GAM
Radium 226 13982-63-3 U 2.1 0.10 U GAN
Radium 228 15262-20-1 U S.1 0.20 U GAM
Europium 152 14683-23-9 U 2.2 0.10 U GAM
Europium 154 15585-10-1 U 3., 0.10 U GAM
Europium 155 14391-16-3 U 1.2 0.10 U GAM
Thorium 228 14274-82-9 U 1.0 U GAN
Thorium 232 TH-232 U 5.1 U GAM
Uranium 235 13117-96-1 U 1.9 U GAm
Uranium 238 U-238 U 170 U GAM
Americium 241 14596-10-2 U 0.65 U GAM

200-TW-1 & 2 - Soil Sampling

METHOD BLANKS
Page 4

SUMMARY DATA SECTION
Page 13

C2,~ 2

Lab id TMANC
Protocol HAntnXrd
Version Ver 1.0

Form WWD L.D-D .
Version 3.06

Report date 11/14/01



EBERLINE SERVXCES/RICHMOND
SAMPLE DELIVERY GRUP HM6

LAB CONTROL SAMPLE
Lab Control Sample

SDG 7073 Client/Case no Hanford SDG H1486
Contact Melissa C. Mannio, Case no No. 630

Lab sample id R108152-03 Client sample id Lab Control Samle
Dept sample id 7070-003 teriL/Hatrix SOLID

SAF No 001-058

RESULT 20 ERR PDA ODL 8 ALI- ADDED 29 ERR REC 3 LITS PROTOCOL
ASALYTE PCI/q (COUIT) pCi/g pCI/q FIERS TEST pCI/g pCi/g z (TOTAL) LIMITS

Tritium N.A. 400 H 80-120
Carbon 14 N.A. so C 80-120
Nickel 63 N.A. 30 NIL 80-120
Total Strontium N.A. 1.0 SR 80-120
Technetium 99 N.A. 15 TC 80-120
Thorium 230 N.A. 1.0 TH 80-120
Total Uranium (ug/g) N.A. 0.10 U-T 0-120
Uranium 233 N.A. 1.0 U 80-120
Uranium 235 N.A. 1.0 U 80-120
Uranium 238 N.A. 1.0 U 80-120
Neptunium 237 10900 950 54 1.0 NP 11900 480 92 85-115 80-120
Cobalt 60 N.A. 0.050 GAN 80-120
Cesium 137 N.A. 0.10 GAM 80-120

200-TU-1 & 2 - Solt Sampling

IC-LCS 39876

LAB CONTROL SAMPLES
Page 1

SUMARY DATA SECTINI
Page 15 tr tQ2

R108152-03

Lab Id TMANC
Protocol Hanford

Version Ver 1.0

Form DVD-LC.S
Version 3.06

Report date 11/14/01



EBERLIE SERVICES/RICHMOND
&AMLE DELIVERY GROUP H1486

R108152-10
LAB CONTROL SAMPLE

Lab Control Sampte

SUG 7073 Ctient/Case no Hanford SDG M1486
Contact Metissa C. Mannion Case no No. 630

Lab asmpLe id R108152-1 Client sample id Lab Control sEvls
Dept sample id 7OD-01 Materiat/Matrix SOLID

SAF No 5}01-M

RESULT 2w ERR NIA PDL WUALI- ADDED 2w ERR REC 3 LMIST PROTOCOL
AIALYTE pci/g (CCmT) pCI/g p/O FIERS TEST pCi/g pCI/g % (TOTAL) LIMITS

eptunium 237 106000 8100 430 1.0 mP 106000 4200 100 85-115 80-120

200-TW-1 & 2 - Soilt Sanpt ing

LC-LCS 40178

LAD CONTROL SAEPES
Page 2

SMAY DATA SECTION
Page 16

cCQS

Lab Id TINAC
Protocol lnfrd..

Version Vol, 1.0
orm DRD-LC

Version 3.06
I Report date 11/i9l



EBERLINI SERVICES/RICHMOND
SAMPLE DELIVERY GROUP 1486

LAB CONTROL SAMPLE
Lab Control SaL*

sO 7073 ClIent/Case no 1lanford JDG U1486
Contact Melissa C. Mannion Case no No. 630

Lab sample id RlMI0-04 Client simple id Lab Control SawLe
Dept sample id 7073004 Mterial/Matrix - SOLID

SAF No 801-05§

REUT 2v Mt NA RDL WOALI- ADDED 2' ERR REC 3e LSTS PROTOC.
ANALTYTE pCI/g (CUM1T) pCI/s pCi/9 FI1S TEST pCi/9 pCf/v X (TOTAL) LIMITS

Tritium 475 12 5.9 400 K 492 20 97 84-116 80-120
Carbon 14 9620 200 28 50 C 11300 450 87 a5-115 W-N
Nickel 63 130000 2300 jjI...__ 30 NMIL 132000 5300 96 84-116 80-120
TotaL Strontium 24500 570 240 1.0 SR 22900 920 107 82-11 80-120
Americium 241 10500 1000 100 1.0 AN 10500 420 100 83-117 80-120
Technetium 99 670 7.5 2.0 15 TC 655 26 102 83-117 80-120
Thorium 230 11900 820 W . 1.0 TH 11200 450 106 85-115 80-120
Totat Uranium (ua/g) 1860 210 2.L 0.10 U-T 1810 72 103 77-123 80-120
Uranium 233 8430 730 29.__ 1.0 U 9660 390 87 86-114 80-120
Uranium 235 6940 640 .o. 1.0 U 7650 310 8B 85-115 80-120
UranIum 238 9610 810 2m.__ 1.0 U 10500 420 92 85-115 80-120
Naptunium 237 10400 1100 am 1.0 NP 11900 480 87 84-116 80-120
Plutonlus 238 13400 390 13 1.0 PU 13600 540 99 90-110 80-120
Plutonium 239/240 14600 420 9.3 1.0 PU 14500 580 101 89-111 80-120
Cobalt 60 141 4.5 1.3 0.050 GAm 150 6.0 94 78-122 80-120
Cesium 137 168 3.8 2.0 0.10 AM 172 6.9 98 77-123 80-120

200-TU-1 & 2 - SoIt Slmpting

LAB CONTROL SAMPtES
Page 3

MISERY DATA SECTION
Page 17

Vnn f i $

R109001-04

Lab id MC
Protoolt HNvford
version !sr 1.0

For DVD-LC
Version 3.06

Report date 11/14/01

C- LCS 3995I



109001-06

EBERLINE SERVICES/RICHXOND
SAMPLE DELIVERY GROUP 11486

DUPLICATE
B12ML6

SDG 7073 CL ient/case no Hanford SDG t
Contact Neft ss C. fannian Case no 0o. 0

DUPLICATE ORIGIMAL
Lab sample id R109001-06 Lab smple id 0I0901-03 Client sample id B12416

Dept sample id 7Z4-00. Dept sample id 7073003 Location/Matrix 1-7/200A EAIR

Received 08/31/01 ColLected/Weight 08/27/01 04:30 M10,3 a
% solids $a.5 % solids W8.5 Custody/SAF No 801- 1.-.51 501-058

DUPLICATE 2w ERR MSA ROL WJALI- ORIGINAL 2a ERR IA WALl- RPD 3r PROT
AMALYTE pCi/g (CQMT) pCf/s pCi/g FIERS TEST pCf/g (COUNT) pCi/u FIER$ i TOT LIMIT

Tritium 0.247 0.13 0.20 400 J H 0.328 0.13 0.20 1 28 96
Carbon 14 1.04 2.3 3.9 50 U C 1.67 2.4 3.9 U -

Nickel 63 1.49 3.2 5.4 30 U NIL -0.545 3.1 5.2 U -

Total Strontium 95.4 3.6 .,1 1.0 SR 98.3 3.6 1.L 3 23
Americium 241 0.163 0.16 0.31 1.0 U AN 0.133 0.27 0.51 U -

Technetun 99 -0.302 0.27 1.2 15 U TC -0.034 0.27 0.61 U -

Thorfun 228 0.940 0.33 0.25 TN 0.564 0.27 0.25 50 86
Thorium 230 0.582 0.39 0.40 1.0 J TH 0.397 0.33 0.44 U 38 157
Thorium 232 0.937 0.33 0.25 1.0 J TH 0.160 0.33 0.25 J 9 79
Total Uranium (ug/g) 24.1 2.8 .. 28 0.10 UT 24.2 2.9 0.26 -0 31
Uranium 233 7.90 1.3 0.39 1.0 U 8.11 1.2 0.33 3 35
Uranium 235 0.246 0.20 0.38 1.0 U U 0.586 0.30 0.28 J 82 130

Uranium 238 6.80 1.2 0.31 1.0 U 7.50 1.1 0.29 10 36

Neptunium 237 0.070 0.14 0.21 1.0 U NP -0.065 0.13 0.50 U -

Plutonium 238 0 0.10 0.40 1.0 U PU 0 0.12 0.46 U
Ptutonium 239/240 1.46 0.53 0.40 1.0 PU 1.56 0.61 0.46 7 81
Potassium 40 19.2 9.1 7.4 GAN U 20 U 4 171
Cobalt 60 U 0.7 0.050 U GAN U 0.99 U -
cesium 137 6520 25 5.0 0.10 GAN 5910 32 6.6 10 32
Radium 226 U 7.1 0.10 U GAN U 8.2 U
Radium 228 U 3.4 0.20 U GAN U 5.1 U
Europium 152 U ... 0.10 U GAN U 22 U
Europium 154 U 2.L5 0.10 U GA U 3.j4 U
Europium 155 U .3 0.10 U GAN U L.9 U

Thorium 228 U 7.1 U GAS U 9.9 U
Thorfum 232 U 3.4 U SAN U 5.1 U

Uranium 235 U 14 U GAN U 16 U
Uranium 238 U 100 U SAN U 170 U

200-TW-1 & 2 - Soil Saqmting

( ~ .7 .1
IMPLICATES

Page 1
LUMTy DATA SECTI

Page 18

Lab id INC _-

Protocol Hanfotd.
Version Vr LJ.J

Form DVD-0L2

Version 3,.6
Report date 1114/01



EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROP H1486

R1090O1-06 B12ML6

DUPLICATE, cont.

SDG 7073 Client/Case no hanford SDG H1UM.
Contact Melissa C. Ma ion Case no ma. 630

DUPLICATE ORIGINAL
Lab sample id R109001-06 Lab saimple id R109001-03 Client sample Id 12ML6

Dept sample id 7f73- QQ.6. Dept sampLe id 7073-M Location/Matrix 8-7/200 E SOLID
Received 08/31/01 ColLected/Weight 08/27/01 04:30 2f0.3 a

% solids 8,.5 % soLids WL.5 Custody/SAF No I1-058-251 01-058

DUPLICATE Zu ERR MA DL WALI- ORIGINAL 2e ERR MDA CMALI- RPM 3. PROT
ANALYTE pCI/u (COUNT) pCi/u pCi/g FIERS TEST pCi/g (CONT) pCi/g FIERS % TOT. LINIT

Americihu 241 U 10 U GAM U 4.6 U -

200-TU-i & 2 - Soit Sampling

I OC-DUPE3 39953

DUPLICATES
Page 2

SURY DATA SECTION
Page 19

Lab Id IM.-
Protocol Hanford
Version Ver 1.0

Form DVD-ZUP
Version 3.g&

Report date 11/U/1l



R109001-07

EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GIMP M1486

MATRIX SPIKE
R12ML6

SDG 7973 Client/Case no Hanford SDG H1486
Contact Melissa C. Mannion Case no No. 630

MATRIX SPIKE ORIGINAL
Lab sample id R10900I-07 Lab sample Id R19Q1-03 Clifent saple id 812R1d

Dept sample id 7073-27 Dept sample id 7073-90 Locatian/matrix B-7/200 E SOLID
Received QA/31/L ColLected/Weight 08/27/01 04,30 MI.3 a

% sot ids j§.. I solids 88.5 Custody/SAF No 101-05L-251 . 1t-058

SPIKE 2& ERR iWA RDL QUMLI- ADD 2w ERR ORIGINAL 2o ERR REC 3w LNTS PROTOCOL
ANALYTE pci/o (CIEMT) pCi/q pCi/g FIERS TEST pCi/g pCi/g pCf/u (CoUNT) I (TOTAL) LINITS

Tritium 83.2 0.84 0.19 400 ix H 105 4.2 0.328 0.13 _nl 87-113 60-140

200-TW-1 & 2 - Soil Sampling

SC-NECM 39954

MATRIX SPIKES
Page

51MMY DATA SECTION
Page 20

Lab id TMLAC
ProtocoL anutrd
Version VYr 1J.

Form 9f"N5
Version 3.06

Report date 11/14/_01


